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Basic Baylands Facts
The baylands exist around the Bay between the lines of high and
low tide. They are the lands touched by the tides, plus the lands that
the tides would touch in the absence of any levees or other unnat-
ural structures.

There are 73,000 acres of tidal baylands and 139,000 acres of diked
baylands. 

There used to be 23 miles of sandy beaches. Now there are about
seven miles of beaches. Most of the present beaches occur in differ-
ent locations than the historical beaches.

There used to be 190,000 acres of tidal marsh with 6,000 miles of
channels and 8,000 acres of shallow pans. Now there are 40,000
acres of tidal marsh with about 1,000 miles of channels and 250
acres of pans.

Only 16,000 acres of the historical tidal marsh remain. The rest of
the present tidal marsh has naturally evolved from tidal flat, been
restored from diked baylands, or muted by water control structures.

There used to be 50,000 acres of tidal flat. Now there are 29,000
acres of tidal flat. The reduction is due to bay fill, erosion, and tidal
marsh evolution.

There used to be about 174,000 acres of shallow bay and 100,000
acres of deep bay. Now there are 172,000 acres of shallow bay and
82,000 acres of deep bay. About 16,000 acres of deep bay have
become shallow and 18,000 acres of shallow bay have become tidal,
diked, or filled baylands.

The total area of high tide downstream of the Delta used to be
about 516,000 acres. Now it is about 327,000 acres. 

The total amount of shallow ponds in the baylands and in the adja-
cent grasslands used to range from about 16,000 acres to 22,000
acres, depending on the amount of rainfall. Now there are between
63,000 and 92,000 acres, depending on rainfall and water manage-
ment practices. The increase is due to ponding in diked baylands. 

137,000 acres of baylands have been diked. 

50,000 acres of baylands have been filled.

There are about 500 species of fish and wildlife associated with the
baylands. Twenty of these species are threatened or endangered
with extinction.

Seven million people live around the baylands.

For descriptions of each habitat type,
please see Chapter Four.
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ixPreface

P R E FA C E

This report presents the findings of the San Francisco Bay Area Wetlands
Ecosystem Goals Project. It is intended to be a guide for restoring and improving
the baylands and adjacent habitats of the San Francisco Estuary.

Scientists and resource managers developed the Goals Project’s recom-
mendations, but this report has been written for the public rather than for a
scientific or technical audience. This report is to be used in conjunction with
another Goals Project document, entitled Species and Community Profiles, which
provides background information on many of the animal species and plant
communities of the Project area. The reader may request a copy of that document
from the San Francisco Estuary Project.

During the development of the Goals, the Project’s Resource Managers
Group solicited public input on many occasions. In summer 1998, the public
provided verbal and written comments on a draft Goals report. The Resource
Managers Group reviewed all of these comments and made every effort to address
them appropriately in this final report. The following items provide additional
information on the main issues of concern.

• The maps in this report are meant to inform the reader about past and
present habitat conditions in and adjacent to the baylands. The map in
Appendix E shows one way, among many possibilities, that habitats
might be arranged in order to implement the Project recommenda-
tions. These maps do not indicate the jurisdictional limits of wetlands,
and they should not be used for regulatory purposes.

• Many local, state, and federal agencies were involved in the Goals
Project. This does not imply that these agencies concur with each and
every recommendation in this report or that they will take all of the
actions necessary to implement the recommendations.

• The Project focused on the baylands, but there are many other areas in
the region that are biologically important and which could benefit
from some kind of an effort to develop habitat goals. The Project’s
emphasis on the baylands does not mean that these other areas are not
in need of improvement and better protection.
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• The habitat recommendations in this report are meant to be imple-
mented voluntarily, incrementally, and cautiously in the coming
decades. They encourage habitat improvement projects of many
different sizes and with many different purposes.

• Project participants sought to develop habitat recommendations based
primarily on ecology and physical science. In this way, they attempted
to provide for the needs of fish and wildlife, even though certain
considerations — economic constraints, landowner desires, zoning,
and societal interests — might make it difficult or impossible to
implement some recommendations. Restoration projects will need to
analyze these considerations during initial planning phases.

• This report is not an environmental impact statement or an environ-
mental impact report intended to meet requirements of the National
Environmental Policy Act or the California Environmental Quality
Act. Any project that proposes to implement the Project recommenda-
tions will need to undergo appropriate environmental impact analysis.

In spite of an extensive outreach effort, some members of the public, particularly
rural landowners, indicated that they were unaware of the Goals Project until the
release of the draft Goals report. Any efforts to revisit and update the Goals in the
coming years should include better outreach to landowners.

Making the habitat changes envisioned in this report will require a better
scientific understanding of bayland processes and of the effects of habitat
conversion. It also will necessitate closer coordination among many public and
private interests. These needs can best be met through the development of a
regional wetlands plan. This Goals report and other appropriate documents
should form the basis of such a plan.

The Resource Managers Group invites the citizens of the Bay Area to
read this report and to develop an understanding of the habitat changes needed to
ensure a healthy baylands ecosystem. Above all, we encourage everyone who will
be involved in transforming the baylands to work together in a creative and
cooperative fashion. The coming decades should be an exciting time in which the
baylands are restored and enhanced in a way that benefits everyone in the region.
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SUMMARY

This report presents recommendations for the kinds, amounts, and distribution of
wetlands and related habitats that are needed to sustain diverse and healthy
communities of fish and wildlife resources in the San Francisco Bay Area. It
represents the culmination of more than three years of work by scientists, resource
managers, and other participants of the San Francisco Bay Area Wetlands
Ecosystem Goals Project (Goals Project).

The geographic scope of the Goals Project included portions of the San
Francisco Estuary that are downstream of the Sacramento-San Joaquin Delta.
These include Suisun Bay, San Pablo Bay, and San Francisco Bay. Within this area,
Project participants focused their attention on the baylands — the lands within the
historical and modern boundaries of the tides — and adjacent areas.

The San Francisco Estuary Project identified a need for habitat goals in
1993. Subsequent discussions among representatives of fish and wildlife agencies
confirmed this need. The Goals Project began in 1995 and involved more than
100 participants representing local, state, and federal agencies, academia, and the
private sector. Participants were organized in several groups, each of which had a
unique role in developing the Goals. The Resource Managers Group, composed
of representatives of state and federal resource agencies, oversaw the Project and
was ultimately responsible for the content and format of the Goals.

Developing the Goals
The process for developing the Goals involved several steps. These included
selecting key species and key habitats, assembling and evaluating information,
preparing recommendations, and integrating recommendations into Goals. The
Resource Managers Group decided to develop goals based on species needs
because there was relatively abundant information available on bayland species and
habitats. There was general agreement that goals developed to improve habitats
for many kinds of plants and animals would concurrently provide other important
wetlands services, such as nutrient cycling, flood control, and water quality
improvement.

In selecting key species of the baylands ecosystem, technical focus teams
screened nearly 400 species of fish and wildlife and evaluated plant communities
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from the Bay to the adjacent uplands. The focus teams ultimately selected 120
species of invertebrates, fish, amphibians, reptiles, mammals, and birds to repre-
sent the complexity of the baylands ecosystem.

In developing the list of key habitats, Project participants reviewed habitat
lists created for previous wetland planning efforts. Ultimately, they designated
some two dozen key habitats of the baylands ecosystem. Most of the habitat
designations had been commonly used in the region for years; however, some were
unique to the Project.

After selecting key species and habitats, Project participants assembled
qualitative and quantitative data on them and prepared initial habitat recommen-
dations. These recommendations were integrated into a draft report that was
circulated for public comment. This final report is based on the draft report, on
verbal and written public comments submitted on the draft report, and on new
information.

Habitat Goals
The Goals are presented at three levels of specificity — by region, by subregion,
and by segment. The regional and subregional recommendations are fairly general
and are summarized below. The segment recommendations are more detailed and
are provided in the main body of the report.

The Goals recommendations are founded on one important premise:

There should be no additional loss of wetlands within the baylands
ecosystem. Furthermore, as filled or developed areas within the
baylands become available, their potential for restoration to fish and
wildlife habitat should be fully considered.

Regional Recommendations
The Goals recommend major habitat changes region-wide. They call for:

• Many large patches of tidal marsh connected by corridors to enable the
movement of small mammals and marsh-dependent birds.

• Several large complexes of salt ponds managed for shorebirds and
waterfowl.

• Extensive areas of managed seasonal ponds.
• Large expanses of managed marsh.
• Continuous corridors of riparian vegetation along the Bay’s tributary

streams.
• Restored beaches, natural salt ponds, and other unique habitats.
• Intact patches of adjacent habitats, including grasslands, seasonal

wetlands, and forests.

This regional perspective embodies several ecological design principles which
state that bayland restoration plans should:

• Center tidal marsh restoration, where possible, around existing popu-
lations of threatened and endangered species.

• Include restoration of tidal marsh along the salinity gradients of the
Estuary and its tributaries.
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• Emphasize restoring tidal marsh along the Bay edge and where streams
enter the baylands.

• Provide natural features, such as pans and large tidal channels, within
tidal marshes.

• Reestablish natural transitions from tidal flat through tidal marsh to
upland, and between diked wetlands and adjacent uplands.

• Provide buffers on undeveloped adjacent lands to protect habitats from
disturbance.

The figure below shows the approximate regional acreage goals for the key
bayland habitats. For perspective, it presents the Goals alongside graphs of past
and present habitat acreage. Please keep in mind that these recommended changes
should occur gradually over a period of several decades.

As the figure shows, restoring large areas of tidal marsh will reduce the
acreage of some other habitats, especially salt pond, agricultural bayland, and
managed marsh — each of which currently provide habitat for many species.
These losses should be offset in the following ways:

• To offset the conversion of salt pond habitat, the remaining salt ponds
should be managed to maximize wildlife habitat functions, particularly
for shorebirds, waterfowl, and other water birds. There should be salt
pond complexes in North Bay and in South Bay adjacent to important
shorebird foraging areas. Each complex should be managed to maintain
a range of salinities and water depths that favor the desired bird species.

• To offset the conversion of agricultural bayland habitat, the remaining
agricultural areas should be managed as seasonal pond habitat to
improve habitat functions for shorebirds, waterfowl, and other water
birds.
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• To offset the conversion of managed marsh habitat, the remaining
managed marshes should be managed to increase their waterfowl
habitat functions.

Although the Goals recommend reducing the acreage of some key habitat types in
most of the subregions, they call for increasing the region’s overall ability to
support a full range of fish and wildlife. In essence, the Goals shift some of the
functions of managed habitats from one subregion to another.

Subregional Recommendations
The subregional recommendations are more specific than the regional recom-
mendations, but they are still fairly general. They are described here, and the
subregional habitat acreage goals are presented in the main body of the report.

Suisun Subregion
The overall goal for the Suisun subregion is to restore tidal marsh on the northern
and southern sides of Suisun Bay, Grizzly Bay, and Honker Bay, and to restore and
enhance managed marsh, riparian forest, grassland, and other habitats.

In Suisun Marsh, tidal marsh should be restored in a continuous band
from the confluence of Montezuma Slough and the Sacramento/San Joaquin
rivers to the Marsh’s western edge. This band of tidal marsh should extend in an
arc around the northern edge of the Marsh and should blend naturally with the
adjacent grasslands to provide maximum diversity of the upland ecotone, espe-
cially for plant communities. A broad band of tidal marsh also should be restored
along the southern edge of Suisun Marsh and around Honker Bay, in large part to
improve fish habitat.

On the majority of lands within Suisun Marsh, the long-standing practice
of managing diked wetlands primarily for waterfowl should continue. These
brackish marshes should be enhanced, through protective management practices,
to increase their ability to support waterfowl. On the periphery of the Marsh,
moist grasslands with vernal pools should be enhanced, as should riparian
vegetation along the tributary streams.

On the Contra Costa shoreline, full tidal action should be restored to
many of the marshes that currently are diked or that receive muted tidal flow.
Restoration should incorporate broad transition zones to foster a higher diversity
of plant communities and associated animals. It also should provide buffers to
protect these populations from adjacent disturbance. Riparian vegetation should
be restored along as many stream corridors as possible.

In the northern part of this subregion, achieving the Goals will depend
largely on the willingness of private duck club owners to convert managed marsh
to tidal marsh. On the Contra Costa shoreline, achieving them will depend on the
willingness of public and private landowners to restore many marshes to full tidal
action.

North Bay Subregion
The overall goal for the North Bay subregion is to restore large areas of tidal marsh
and to enhance seasonal wetlands. Some of the inactive salt ponds should be
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managed to maximize their habitat functions for shorebirds and waterfowl, and
others should be restored to tidal marsh. Tributary streams and riparian vegetation
should be protected and enhanced, and shallow subtidal habitats (including eelgrass
beds in the southern extent of this subregion) should be preserved or restored.

Tidal marsh restoration should occur in a band along the bayshore,
extending well into the watersheds of the subregion’s three major tributaries —
Napa River, Sonoma Creek, and Petaluma River. Seasonal wetlands should be
improved in the areas that currently are managed as agricultural baylands. All
remaining seasonal wetlands in the uplands adjacent to the baylands should be
protected and enhanced.

In much of this subregion, achieving the Goals will depend on the
willingness of farmers to convert agricultural baylands to tidal marsh and to allow
the remaining areas to be managed as seasonal pond habitat.

Central Bay Subregion
The overall goal for the Central Bay subregion is to protect and restore tidal
marsh, seasonal wetlands, beach dunes, and islands. Natural salt ponds should be
restored on the East Bay shoreline. Shallow subtidal habitats (including eelgrass
beds) should be protected and enhanced. Tributary streams and riparian habitats
should be protected and enhanced.

Tidal marshes should be restored wherever possible, particularly at
locations that abut streams and at the upper reaches of dead-end sloughs. Tidal
marsh restoration in urban areas is encouraged.

Although topography and urban and industrial development limit the
potential for large-scale habitat restoration in this subregion, there are many
opportunities to restore relatively small tidal marshes and other habitats, and these
should be pursued. Even small, disconnected patches of tidal marsh would provide
habitat islands for migrating native wildlife species and improve overall habitat
conditions. Even the smallest restoration efforts should try to incorporate
transitions from intertidal habitats to adjacent uplands, as well as upland buffers.
Shorebird roosting sites should be protected and enhanced.

In this subregion, achieving the Goals will depend largely on the
willingness of many private and public landowners to undertake habitat restora-
tion and enhancement in the most urbanized portion of the baylands.

South Bay Subregion
The overall goal in the South Bay subregion is to restore large areas of tidal marsh
connected by wide corridors of similar habitat along the perimeter of the Bay.
Several large complexes of salt ponds, managed to optimize shorebird and
waterfowl habitat functions, should be interspersed throughout the subregion, and
naturalistic, unmanaged salt ponds should be restored on the East Bay shoreline.
There should be natural transitions from mudflat through tidal marsh to adjacent
uplands, wherever possible. Adjacent moist grasslands, particularly those with
vernal pools, should be protected and improved for wildlife. Riparian vegetation
and willow groves should be protected and restored wherever possible.

In this subregion, achieving the Goals will depend largely on the willing-
ness of the Cargill Salt Division to undertake major changes in its operations. It also
will depend on the efforts of many other private and public landowners.
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Restoration Benefits
Achieving the Goals region-wide would have major environmental benefits. A
primary anticipated benefit would be the recovery of the baylands’ many
threatened and endangered species. For example, restoring large areas of tidal
marsh would enable populations of salt marsh harvest mouse and California
clapper rail to rebound, eliminating the need for their current special protection.
Likewise, restoring tidal marsh would improve habitat conditions for the endan-
gered Chinook salmon and the threatened Delta smelt.

Restoring large amounts of tidal marsh would improve the Bay’s natural
filtering system and enhance water quality, increase primary productivity of the
aquatic ecosystem, and reduce the need for flood control and channel dredging.

Enhancing diked wetlands would increase the regional and subregional
support of migratory birds. Restoring vernal pools and other seasonal wetlands
would reverse declines of unique plant and animal communities. Restoring
riparian corridors would benefit many species of amphibians, mammals, and birds.

Implementing the Goals Recommendations
Several issues influence the implementation of the recommendations in this
report. These include large-scale physical factors, such as sea level rise and
sediment supply and deposition, as well as more site-specific design and manage-
ment considerations.

Restoring the baylands also will require addressing a variety of compli-
cated technical and policy issues, including:

• Phasing of projects so that the habitat functions of diked baylands —
especially seasonal wetlands, salt ponds, and managed marsh — are
provided when tidal marsh is restored.

• Determining how and when to use dredged material for tidal marsh
restoration.

• Balancing the need for public access with the needs of bayland wildlife.
• Controlling non-native invasive plants and introduced animal species.
• Ensuring adequate funding to acquire, restore, and manage bayland

habitats in the long term.

Science Needs
There has been considerable scientific information compiled about the Estuary
and the baylands in the past decades. Increased information promotes a better
understanding of this complex environment and will help improve habitat design
and management. However, even with all of the information that is available, there
is still a need for more.

The Resource Managers Group warned that there is a significant
ecological risk in undertaking region-wide bayland restoration efforts without an
adequate program of science support. Appropriate steps should be taken immedi-
ately to establish a regional science program to support the management of the
baylands ecosystem. The initial emphasis should be placed on making existing and
new information more available for those who can use it to improve restoration
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planning, design, and management decisions. Local scientists and other experts
should develop the baylands science program. The Estuary Institute should
coordinate the effort as part of the Regional Monitoring Strategy. Local, state, and
federal agencies and others should participate in developing and implementing the
program.

Next Steps
The Goals establish a flexible vision for restoring bayland habitats. Because they
are not a blueprint of specific projects, implementing the Goals recommendations
will require close coordination among landowners, agencies, and others. Accord-
ingly, the RMG recommended that the agencies and the public work together to
develop an appropriate process for implementing the Goals. This process should
seek to ensure better coordination, identify appropriate research and monitoring,
and improve agency policies and procedures.

The Estuary Project’s Comprehensive Conservation and Management Plan
designates the California Resources Agency as the lead agency for developing a
regional wetlands plan. The Resources Agency agreed to work with the Bay Area
Wetlands Planning Group in developing this plan. This past winter, group
members drafted a general scope for this effort. The tasks in the draft scope
include forming a stakeholder committee, holding technical workshops, preparing
a draft plan, seeking public comments on the draft plan, and preparing a final plan.
The stakeholder committee will include landowners, business interests, environ-
mental groups, and local governments. Initial stakeholder meetings are scheduled
to begin in mid-1999, and developing the wetland plan is expected to take six to
twelve months.


